Evidence for impaired mitoxantrone and vinblastine binding in P388 murine leukemia cells with multidrug resistance.
Multidrug resistance is associated with a P170 glycoprotein efflux pump that limits net drug accumulation in resistant cell lines. Other evidence has suggested that diminished net drug uptake in multidrug resistant (MDR) cells is due to decreased drug binding as well. To assess the contribution of binding differences to net drug accumulation and retention in MDR cells, mitoxantrone and vinblastine, two agents commonly associated with the MDR phenotype but with different mechanisms of action and intracellular binding sites, were studied in P388 murine leukemia cells. For both drugs, resistance was associated with a marked reduction in tightly bound drug which can account for the diminished net drug accumulation in this cell line; even at 1 microM vinblastine when the exchangeable component was one-half that of the sensitive cells, the nonexchangeable component was only one-seventh. For mitoxantrone, the exchangeable drug component was greater in resistant cells at low drug levels (1 microM) and similar at high drug levels (10 microM). For vinblastine, the exchangeable drug component was decreased in the resistant cells at 1 microM, but the difference compared to sensitive cells became neglible at 10 microM. The data indicate that diminished net drug uptake in the P388 MDR cell line was associated with a marked decrease in tightly bound, i.e. nonexchangeable, drug fractions for both mitoxantrone and vinblastine. Therefore, alterations in intracellular binding are in important factor in the decreased cellular uptake and retention of drugs in the multidrug resistance phenomenon. The relationship between these changes and the P170 efflux pump requires further clarification.